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SOLUTION: A single magnetic pole head having a 
main magnetic pole 1 and an auxiliary magnetic pole 
3 is arranged with a magnetic material 32 on a trailing 
side of the main magnetic pole and the magnetic 
material is provided with a projecting part 32a 
projecting toward the main magnetic pole. The width 
Nw on the side facing the main magnetic pole of the 
projecting part is made smaller than the width Tww 
on the trailing side of the main magnetic pole. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the magnetic head equipped with the recording head which has the main pole and an auxiliary 
magnetic pole, 

The width of face of the side which the magnetic substance is arranged at the trailing side of said 
main pole, and said magnetic substance has the heights which project toward said main pole, and 
counters said main pole of said heights is the magnetic head characterized by being narrower than 
the width of face by the side of trailing of said main pole. 
[Claim 2] 

It is the magnetic head characterized by arranging said auxiliary magnetic pole in the magnetic head 
according to claim 1 in the location more distant than said magnetic substance from the trailing side 
of said main pole. 
[Claim 3] 

It is the magnetic head characterized by joining said magnetic substance to said auxiliary magnetic 
pole in the magnetic head according to claim 2. 
[Claim 4] 

It is the magnetic head characterized by arranging said auxiliary magnetic pole in the magnetic head 
according to claim 1 at the leading side of said main pole. 
[Claim 5] 

The magnetic head characterized by having the reproducing head which has a magneto-resistive 
effect component in the magnetic head according to claim 1. 
[Claim 6] 

It is the magnetic head characterized by the thickness of a direction perpendicular to the surfacing 
side of said magnetic substance being below the throat height of said main pole in the magnetic head 
according to claim 1 . 
[Claim 7] 

In the magnetic disk drive containing the disk-like vertical-magnetic-recording medium which has a 
recording layer and a soft magnetism backing layer, the magnetic head equipped with a recording 
head and the reproducing head, and the rotary actuator which positions said magnetic head to said 
disk-like vertical-magnetic-recording medium, 

The width of face of the side which said recording head has the main pole, an auxiliary magnetic 
pole, and the magnetic substance arranged at the trailing side of said main pole, and said magnetic 
substance has the heights which project toward said main pole, and counters said main pole of said 
heights is a magnetic disk drive characterized by being smaller than the width of face by the side of 
trailing of said main pole. 
[Claim 8] 

The magnetic disk drive with which maximum angle-of-skew alpha, the width of face Nw of the side 
which counters said main pole of the heights of said magnetic substance, the width of face Tww by 
the side of trailing of said main pole, and distance GLE between the heights of said magnetic 
substance and said main pole are characterized by filling the following relation in a magnetic disk 
drive according to claim 7. 
O.Sx(Tww-Nw) <=GLExtanalpha 
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[Claim 9] 

The magnetic disk drive characterized by the ratios (GL/ATS) of the minimum distance GL between 
said main poles and said magnetic substance and the distance ATS from the surfacing side of said 
main pole to the soft magnetism backing layer of said disk-like vertical-magnetic-recording medium 
being 0.4 or more and 1 .5 or less in a magnetic disk drive according to claim 7. 
[Claim 10] 

In the manufacture approach of the magnetic head equipped with the recording head which is 
arranged at the trailing side of the main pole, an auxiliary magnetic pole, and said main pole, has the 
heights which project toward said main pole, and has the magnetic substance with the width of face 
of the side which counters said main pole of said heights smaller than the width of face by the side of 
trailing of said main pole, 

The step which forms the cascade screen which carried out the laminating of the 1st magnetic film 

used as the main pole, the nonmagnetic membrane used as a gap, the 2nd magnetic film used as said 

heights, the CMP stopper film, and the inorganic insulator layer to order, 

The step which forms a resist pattern by the lift-off method on said cascade screen, 

The step which processes said 1st magnetic film into the configuration of the main pole by the ion 

milling which uses said resist pattern as a mask, 

The step which forms an inorganic insulator layer in the perimeter of the nonmagnetic membrane 
used as said 1st magnetic film processed into the configuration of said main pole, and said gap, 
The step which processes said 2nd magnetic film into the piece of the magnetic substance used as 
said heights by ion milling 

*****♦__ manufacture approach of the magnetic head characterized by things. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the magnetic disk drive which carried the magnetic head suitable for a 

vertical magnetic recording, its manufacture approach, and its magnetic head. 

[0002] 

[Description of the Prior Art] 

In a magnetic disk drive, the data on a record medium are written by the magnetic head. In order to 
raise the storage capacity per unit area of a magnetic disk, it is necessary to carry out densification of 
the surface recording density. However, by the present recording method within a field, when the bit 
length recorded becomes small, there is a problem from which surface recording density is not raised 
for the heat fluctuation of magnetization of a medium. There is a vertical recording method which 
records a magnetization signal in the direction perpendicular to a medium for solution of this 
problem. 
[0003] 

Although there are two kinds of vertical recording methods, the method using the bilayer vertical- 
magnetic-recording medium equipped with the lining layer of soft magnetism as a record medium 
and the method using the monolayer perpendicular medium which does not have a lining layer, to 
use a bilayer vertical-magnetic-recording medium as a record medium, it is necessary to record using 
the so-called single magnetic pole head equipped with the main pole and an auxiliary magnetic pole. 
In this case, it can impress through a stronger field. 
[0004] 

The field inclination in the head field vertical component which records the boundary of a record bit 
eel with the reinforcement of the head field to record, i.e., the field inclination of the head field 
vertical component of the head transit direction, is a very important element for realizing high 
recording density. In order to attain future still higher recording density, field inclination must be 
increased further. Moreover, the curve of the flux reversal configuration of a record bit eel serves as 
a failure at the time of realizing high recording density. 
[0005] 

moreover — although it is necessary to improve track density and track recording density also in 
vertical recording for improvement in recording density — the improvement in track density sake — 
the width of recording track of the magnetic head — a detail — it is necessary to make it highly 
precise When using a single magnetic pole head for a bilayer vertical-magnetic-recording medium 
and performing a vertical magnetic recording, distribution of the record field generated from the 
magnetic pole of a single magnetic pole head differs from the case of the thin film inductive head for 
the magnetic recording within a field sharply, and by making the core of the main pole into the 
maximum reinforcement, the contour line of head record magnetic field strength is distributed over 
concentric circular, and carries out distribution to which the outside of a contour line swelled. 
Therefore, from a truck edge, the flux reversal location of a truck core will be located in the method 
opposite side of disk rotation, and the flux reversal configuration recorded will also curve. Such a 
phenomenon is actually clear from the observation result of a magnetic force microscope 
(MFM:Magnetic Force Microscopy). 
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[0006] 

Since the number of the magnetic substance used as the main pole is one, an above-mentioned 
phenomenon is generated. The magnetic head which prepared shielding which consists of the 
magnetic substance near the main pole of a magnetic pole head is known, for example, it is indicated 
by the following patent reference 1 and nonpatent literature 1-6. To increase of field inclination, the 
technique currently indicated by these reference took the example, was not made, and is not taken 
into consideration about the improvement of a curve of the flux reversal configuration of a record bit 
cel. Moreover, although the structure which prepared the lobe in the auxiliary magnetic pole is 
indicated by the patent reference 2, since several microns have got used from the main pole unlike 
the above-mentioned shielding whose lobe of this absorbs a field, effectiveness like this invention 
mentioned later is not expectable. 
[0007] 

[Patent reference 1] 
U.S. Pat. No. 4656546 
[Patent reference 2] 
JP,2002-92820,A 
[Nonpatent literature 1] 

IEEE Transactions on Magnetics. Vol. 34, No 1 , pp. 1 7 1 9- 1 724 (2002) 
[Nonpatent literature 2] 

IEEE Transactions on Magnetics. Vol. 38, Nol, pp.163-168 (2002) 
[Nonpatent literature 3] 

Institute of Electronics, Information and Communication Engineers technical research report MR 

2001- 87 pp.2 1-26 
[Nonpatent literature 4] 

Institute of Electronics, Information and Communication Engineers technical research report MR 

2002- 65 pp. 1-6 
[Nonpatent literature 5] 

47th(s) Annual Conference on Magnetism and Magnetic Materials, abstract number FA 02 
[Nonpatent literature 6] 

47th(s) Annual Conference on Magnetism and Magnetic Materials, abstract number FA 03 
[0008] 

[Problem(s) to be Solved by the Invention] 

It is an important element for realizing recording density also with high straight- line-izing of field 
distribution, especially the field distribution by the side of trailing which determines the flux reversal 
configuration of the bit recorded on the medium (downstream of a disk hand of cut) with the 
reinforcement and the field inclination of the head field to record. The problem that recording track 
width of face is narrowed with the rise of track recording density arises at the same time flux reversal 
width of face will look large and the half- value width of a solitary wave will increase, in case it 
reproduces with a giant magneto-resistance component (GMR) head, a tunnel magneto-resistive 
effect mold component (TMR) head, etc. if a medium flux reversal configuration curves to the 
direction of a truck, in order to attain future still higher recording density — further — a curve 
improvement of a flux reversal configuration — it must carry out. 
[0009] 

This invention aims at offering the magnetic disk drive which carried the account head of the 
perpendicular MAG which can improve the curve of the flux reversal configuration of a record bit 
eel, and its vertical-magnetic-recording head. 
[0010] 

[Means for Solving the Problem] 

In this invention, in the single magnetic pole head which has the main pole and an auxiliary magnetic 
pole, the magnetic substance is arranged to the trailing side of the main pole, the heights which 
project toward the main pole in the magnetic substance are prepared, and width of face of the side 
which counters the main pole of heights is made narrower than the width of face by the side of 
trailing of the main pole. The configuration of heights is made into a rectangle or a trapezoid. 
[0011] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/4/2006 



JP,2004-342164,A [DETAILED DESCRIPTION] 



Page 3 of 7 



this invention persons calculated the record field by three-dimension computer simulation, made 
field distribution linear to the truck cross direction with **** for recording heads of the above- 
mentioned configuration, have improved the curve of the flux reversal configuration of a record bit 
eel, and found out things. If field distribution becomes linear to the truck cross direction, flux 
reversal width of face of a record bit can be made small, and extent of degradation of the re- 
biodegradation ability by the curve of a flux reversal configuration can be controlled. Furthermore, 
the magnetic disk drive whose recording density improved conventionally is obtained by carrying 
this recording head. 
[0012] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
Drawing 1 (a) is the approximate account Fig. showing the example of a configuration of the 
magnetic disk drive by this invention, and drawing 1 (b) is the enlarged drawing of the magnetic- 
head slider part, and the enlarged drawing which looked at drawing 1 (c) from the head surfacing 
side of the magnetic-head part of drawing 1 (b). 
[0013] 

A magnetic disk drive performs record playback of a magnetization signal by the magnetic head 14 
to the magnetic disk 1 1 which rotates in the direction of an arrow head 17. The magnetic head 14 is 
carried in the magnetic-head slider 13, and the magnetic-head slider 13 is being fixed to the tip soft 
magnetism of the suspension arm 12 rotated with a rotary actuator 15. The magnetic head 14 consists 
of a recording head 16 and the reproducing head 1 8, and the reproducing head 18 has the 
configuration which has arranged the playback component 7 between the lower shielding 8 and the 
up shielding 9. Moreover, a recording head 16 has the magnetic substance (shielding) 32 arranged at 
the trailing side of the main pole 1, the auxiliary magnetic pole 3, and the main pole. 
[0014] 

Drawing 2 is the schematic diagram showing the related example of the magnetic head 14 and the 
magnetic disk 1 1 for vertical magnetic recordings. The width of face of the direction of a truck of the 
magnetic substance which constitutes the main pole 1 is narrowed down in the location called the 
flare point 33. The distance 34 from the flare point 33 of the main pole 1 to a surfacing side is called 
throat height. 
[0015] 

Drawing 3 is the explanatory view showing the outline of vertical recording, the conductor with 
which a record signal flows ~ the thin film coil 2 is magnetically combined with the magnetic circuit 
made by the main pole 1, the auxiliary magnetic pole 3, a recording layer 19, and the soft magnetism 
backing layer 20. The field which came out of the main pole 1 passes along the recording layer 19 of 
a magnetic disk (vertical-magnetic-recording medium), and the soft magnetism backing layer 20, 
forms the magnetic circuit included in the auxiliary magnetic pole 3, and records a magnetization 
pattern on a recording layer 19. The interlay er may be formed between the recording layer 19 and the 
soft magnetism backing layer 20. A giant magneto-resistance component (GMR), a tunnel magneto- 
resistive effect mold component (TMR), etc. are used for the playback component 7 of the 
reproducing head. 
[0016] 

Drawing 4 is drawing showing other examples of a configuration of the magnetic head by this 
invention, and the physical relationship of the main pole 1 to the disk hand of cut 17 and the 
auxiliary magnetic pole 3 is reverse with the magnetic head shown in drawing 3 . Namely, as for the 
recording head of the magnetic head which showed the recording head of the magnetic head shown 
in drawing 3 to drawing 4 although the auxiliary magnetic pole 3 is arranged to the main pole 1 at 
the upstream (leading side) of the hand of cut of a disk, the auxiliary magnetic pole 3 is arranged to 
the main pole 1 at the trailing side. In this arrangement, the magnetic substance 32 may be joined to 
the auxiliary magnetic pole 3. A configuration whose up shielding of the reproducing head makes the 
auxiliary magnetic pole of a recording head serve a double purpose besides this is also possible. The 
record principle to a bilayer vertical-magnetic-recording medium is the same at any recording head. 
[0017] 

Drawing 5 is the mimetic diagram which saw an example of the recording head by this invention 
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from the surfacing side. This recording head has the magnetic substance 32 arranged at the trailing 
side of the main pole 1 . The magnetic substance 32 has lobe 32a which projects toward the main 
pole 1, and lobe 32a has set up smaller than the width of face Tww of the side by the side of trailing 
of the main pole 1 the width of face Nw of the side nearest to the main pole 1 which becomes 
parallel to the side by the side of trailing of the main pole 1. This magnetic substance 32 may be 
joined to the auxiliary magnetic pole 3. 
[0018] 

The auxiliary magnetic pole 3 may be arranged at the leading side of the main pole 1, as shown in 
drawing 3 , and as shown in drawing 4 , it may be arranged at the trailing side. Or it may be arranged 
at the both sides by the side of leading of the main pole 1, and trailing. The example arranged at the 
trailing side was shown in drawing 5 . 
[0019] 

The installation purpose of the magnetic substance 32 is absorbing a record field, functions differ as 
an auxiliary magnetic pole, and the thickness of the head depth direction needs a thin thing, and 
when lobe 32a which has the relation of Tww>Nw was prepared in the main pole of the magnetic 
substance 32, and the location which counters, artificers discovered the thing which absorb the field 
for a main pole core more strongly than a main pole edge and for which the curve of a fields line, 
such as a twist, is suppressed especially, since the technique indicated by the patent reference 1 and 
nonpatent literature 1-6 absorbs a field covering the whole width of recording track ~ etc. — the 
curve of a field line cannot be suppressed. 
[0020] 

The three-dimension field count which this invention persons performed is explained using drawing 
6 and drawing 7 . Drawing 6 (a) shows field lines, such as magnetic field strength which the single 
magnetic pole head which has arranged the magnetic substance the amount of [ of structure ] heights 
are not conventionally to the trailing side generates, and drawing 6 (b) shows field lines, such as 
magnetic field strength which the single magnetic pole head of this invention which has the structure 
shown in drawing 5 generates. Magnetic field strength is the magnetic field strength in the direction 
center section of record layer thickness of the magnetic disk. 
[0021] 

The saturation magnetic flux density of the main pole set to 2.2 [T], and geometric width of face was 
set to 160 [nm]. Saturation magnetic flux density of the magnetic substance arranged at the trailing 
side was set to 1.0 [T]. The dotted line in drawing shows the part which counters the main pole 1 and 
the main pole 1 of the magnetic substance 32. Line spacing is 7.96x104 [A/m]. 
[0022] 

The comparison of drawing 6 (a) and drawing 6 (b) shows that the curve of field lines, such as a 
trailing side, is conventionally controlled rather than the single magnetic pole head of structure with 
the single magnetic pole head of this invention. The distance from trailing locations of the main pole 
of a field line, such as reinforcement of the case of the single magnetic pole head which has the 
magnetic substance (shielding) the amount of [ of structure ] heights are not conventionally, for 
example, the one half of the maximum record magnetic field strength, is 94nm with a truck edge 
centering on 83nm and a truck, and only 1 lnm of the difference LI had swollen. The single 
magnetic pole head which, on the other hand, has the magnetic substance (shielding) with the heights 
of this invention is 98nm with a truck edge centering on 89nm and a truck, and the difference LI 
decreases with 9nm, and serves as more nearly linear field distribution. 
[0023] 

Drawing 7 (a) and (b) are the simulation Figs, which calculated the record magnetization condition 
of a medium using two head fields, drawing 6 (a) and (b), respectively. Drawing 7 (a) corresponds to 
drawing 6 (a), the record magnetization condition by the single magnetic pole head of structure is 
shown conventionally, and drawing 7 (b) corresponds to drawing 6 (b), and shows the record 
magnetization condition by the single magnetic pole head of this invention. In addition, the 
maximum magnetic field strength compared on equal conditions. The monochrome contrast of 
drawing means that black is magnetized by the plus direction and white is magnetized in the minus 
direction. 
[0024] 
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It turns out that flux reversal has applied vividly from record magnetization of drawing 7 [ direction / 
of record magnetization of drawing 7 (b) using the single magnetic pole head of this invention ] (a) 
using the conventional single magnetic pole head, the playback of record magnetization 
conventionally recorded with the single magnetic pole head of structure at this time — the playback 
when recording resolution with the head structure of this invention to having been 27.9% — 
resolution has improved with 29.6%. Thus, according to this invention, improvement in re- 
biodegradation ability is aimed at, and the magnetic disk drive of a higher consistency can be 
realized. 
[0025] 

Moreover, even if it applies the magnetic-recording head of this invention to other magnetic- 
recording media which have not only a bilayer vertical-magnetic-recording medium but a soft 
magnetism backing layer, it can acquire the same effectiveness. For example, the same effectiveness 
can be acquired also to a slanting anisotropy medium. 
[0026] 

< - A HREF - = - " - /« Tokujitu/tjitemdrw . - ipdl?N » 0000 - = - 239 ~ & — N - 0500 - = - 
four - E_N - /-; - > - nine - < -; - = - > - nine -; - /-- /-- /-- & - N - 0001 - = - 510 - & - 
N - 0552 - = - nine — & — N - 0553 - = - 000010 - " - TARGET - = - "tjitemdrw" - > - 
drawing 8 — the magnetic substance — the main pole — countering — a side — a configuration — a 
modification — being shown — drawing — it is . It is not necessarily needed that the configuration of 
the lobe which projects toward the main pole of the magnetic substance arranged at the trailing side 
of the main pole is a rectangle configuration as shown in drawing 5 . For example, if the lobe which 
goes to the main pole 1 from the magnetic substance 32 is prepared in the magnetic substance 32 so 
that the distance GL of the main pole 1 in the center position of the side by the side of trailing of the 
main pole 1 and the side of the magnetic substance 32 may become smaller than the distance GL2 of 
the main pole in the location of the edge of the side by the side of trailing of the main pole 1, and the 
side of the magnetic substance 32 as shown in drawing 8 (a) or drawing 8 (b), the effectiveness same 
with having mentioned above will be acquired. 
[0027] 

Moreover, it is the purpose to absorb a record field and, as for the thickness of the head depth 
direction, the magnetic substance 32 arranged at the trailing side of the main pole 1 needs a thin 
thing. Drawing 9 is drawing showing the relation of extent of a curve of a fields [ thickness / of the 
magnetic substance ] line. It is the difference LI with distance [ in / the axis of abscissa of drawing 
9 , and / in an axis of ordinate / the truck core and truck edge of distance to the main pole of a field 
line, such as reinforcement of the one half of the maximum record magnetic field strength, ]. [ the 
thickness of the magnetic substance 32 ] When it is made comparable as the distance, i.e., throat 
height, from the location, i.e., the flare point, where the main pole 1 is narrowed down for the 
thickness of the magnetic substance 32 to [ from drawing 9 ] a surfacing side, it turns out that LI 
becomes small. Therefore, it is desirable to make thickness of the magnetic substance 32 smaller 
than throat height in this invention. 
[0028] 

In a magnetic disk drive, the side by the side of trailing of the main pole 1 is not necessarily 
restricted in the direction of a truck with a perpendicular, but the so-called angle-of-skew alpha 
which becomes slanting as shown in drawing 10 attaches it. Even when angle-of-skew alpha sticks, 
as for the side of the side which counters the main pole 1 of heights 32a of the magnetic substance 32 
joined to the main pole trailing side by the auxiliary magnetic pole 32, it is desirable not to overflow 
from the direction width of face of a truck of the main pole 1 . For that purpose, as for the width of 
face Nw of the side which counters the width of face Tww of the side by the side of main pole 
trailing, and the main pole 1 of heights 32a of the magnetic substance 32, and the distance GLE from 
the edge of heights 32a of the magnetic substance 32 to the main pole 1, it is desirable to set up to 
the maximum alpha of an angle of skew, so that the relational expression of a degree type may be 
filled, thus, it sets up — a fields line, such as a twist, can be especially made linear. 
0.5x(Tww-Nw) <=GLExtanalpha 
[0029] 

Drawing 1 1 is drawing having shown the relation of extent of a curve of a fields [ distance / between 
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the main pole and the magnetic substance ] line. The axis of abscissa of drawing 1 1 is the value 
which standardized the minimum distance GL with the magnetic substance joined to the main pole 
and the auxiliary magnetic pole installed in the trailing side in the distance ATS from the surfacing 
side of the main pole to a soft magnetism backing layer. The axis of ordinate of drawing 1 1 is the 
difference LI with the distance in the truck core and truck edge of distance to the main pole of a field 
line, such as reinforcement of the one half of the maximum record magnetic field strength. Field 
lines, such as a forge fire with a large difference LI, will curve, if drawing 1 1 to GL is large — LI — 
large ~ becoming — etc. — even if the effectiveness which makes a field line linear is not acquired 
but GL is too small conversely — LI — large — becoming — etc. — it turns out that the effectiveness 
which makes a field line linear is small, if GL/ATS is made into 0.4 or more and 1 .5 or less from 
drawing — LI — lOnm or less — it can stop — etc. — it turns out that the effectiveness which makes a 
field line linear is high. 
[0030] 

Drawing 12 is process drawing showing an example of the manufacture approach of the magnetic 
head of this invention. Drawing is drawing seen from [ of a head ] the surfacing side. 
The magnetic film 102 which serves as the inorganic insulator layer 101 and the main pole as shown 
in drawing 12 (a) at first, the inorganic insulator layer 103 used as a gap, magnetic film 104 used as 
the heights of the magnetic substance (shielding) The laminating of the stopper 105 of a chemical 
mechanical polish (CMP) and the inorganic insulator layer 106 is carried out to order, and a resist 
107 is further formed in a configuration as shown in drawing with a lift-off method. Next, as shown 
in drawing 12 (b), ion milling is carried out and a magnetic film 102 is formed in the configuration 
of the main pole. Then, as shown in drawing 12 (c), inorganic insulator layer 101 f is formed as 
shown in drawing, as shown in drawing 12 (d), ion milling is carried out and the piece 104 of the 
magnetic substance narrower than the width of face of the main pole is formed. This piece 1 04 of the 
magnetic substance serves as heights of the magnetic substance arranged at the main pole trailing 
side. 
[0031] 

Next, as shown in drawing 12 (e), inorganic insulator layer 101' is formed, and as shown in drawing 
12 (f), flattening is carried out by CMP. Then, the slot for forming the magnetic substance arranged 
at a main pole trailing side other than the pillar which joins the main pole and an auxiliary magnetic 
pole, and heights is formed, and magnetic- substance 104 1 is formed there. Then, the head structure of 
this invention as shown in drawing 12 (g) is acquired by removing the part surrounded by the dotted 
line of drawing 12 (f) by milling. 
[0032] 

[Effect of the Invention] 

According to this invention, the recording head which can improve the curve of the flux reversal 
configuration of a record bit eel is obtained. The magnetic disk drive suitable for high recording 
density is obtained by carrying the recording head. 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the example of a configuration of the magnetic disk 
drive by this invention. 

[Drawing 2] The schematic diagram showing the related example of the magnetic head and a 
magnetic disk. 

[Drawing 3] The schematic diagram of vertical recording. 

[Drawing 4] The schematic diagram showing other examples of the structure of the magnetic head. 
[Drawing 5] The mimetic diagram showing an example of the recording head by this invention. 
[Drawing 6] Drawing having shown the fields curve, such as a record field. 
[Drawing 7] Drawing having shown the record magnetization condition by simulation. 
[Drawing 8] Drawing showing the modification of the magnetic substance. 

[Drawing 9] Drawing having shown the relation of extent of a curve of a fields [ thickness / of the 
magnetic substance ] line. 

[Drawing 10] Drawing showing arrangement of a recording head when a skew sticks. 

[Drawing 11] Drawing having shown the relation of extent of a curve of a fields [ distance / between 

the main pole and the magnetic substance ] line. 
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[Drawing 12] Process drawing showing an example of the manufacture approach of the magnetic 
head of this invention. 
[Description of Notations] 

1 — main pole and 2 — a thin film conductor coil, a 3 — auxiliary magnetic pole, 7 — playback 
component, and 8 — lower shielding, 9 — up shielding, 11— magnetic disk, and 12 — a suspension 
arm, 13 — magnetic-head slider, 14 — magnetic head, and 15 — a rotary actuator, 16 — recording 
head, 17 — disk hand of cut, and 18 — the reproducing head, 19 — recording layer, 20 — soft 
magnetism backing layer, and 32 — the magnetic substance, 33 — flare PONINTO, and 34 — throat 
height 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




(b) 



(c) 



12 



13 



t7 



9 32 



ft. 



v „ ' V_ 



18 



16 



[Drawing 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



1/4/2006 



JP,2004-342164,A [DRAWINGS] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi^ejje 



JP,2004-342164,A [DRAWINGS] 



Page 3 of 7 




[Drawing 6] 
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